Ten new azo Schiff bases 5a-h and 7a-b were prepared in excellent yields via the condensation of different aromatic amines and a new azoaldehyde, 2-hydroxy-3-methoxy-5-(4-methoxyphenylazo)benzaldehyde (4) by two different methods. All new compounds were tested against five microorganisms: Staphylococcus aureus (Gram positive and methicillin resistant), Bacillus subtilis (Gram positive), Kelebsiella pneumonia, Pseudomonas aeruginosa and Escherichia coli (all Gram negative). Compounds 4, 5a, 5c, 5d and 5g were moderately active against Staphylococcus aureus and Bacillus subtilis. Compound 7b was highly active against Bacillus subtilis and moderately active against Staphylococcus aureus. Other compounds were inactive against these strains of bacteria. The antifungal activities of these compounds were also tested against eight different fungal species. None of them were active against the fungi species tested.
Introduction
Schiff bases are important intermediates for the synthesis of some bioactive compounds such as β-lactams [1] [2] [3] . Furthermore, they are reported to show a variety of interesting biological actions, including antibacterial [4] [5] [6] [7] [8] [9] , antifungal [4] [5] 10] , anti mouse hepatitis virus (MHV) [11] , inhibition of herpes simplex virus type 1 (HSV-1) and adenovirus type 5 (Ad 5) [12] , anticancer [13] [14] [15] [16] , anti mosquito larvae [17] and herbicidal activities [18] . It is also known that the presence of a chloro and an azo moiety in different types of compounds can lead them to exhibit pesticidal activity [18] . Some azo compounds synthesized by Jolly and coworkers have shown good antibacterial activity [19] . Both Schiff bases and azo compounds are important structures in the medicinal and pharmaceutical fields [20] and it has been suggested that the azomethine linkage might be responsible for the biological activities displayed by Schiff bases [16] . In light of the interesting variety of biological activities seen in compounds containing azo, methoxy groups and azomethine linkages, it was thought of interest to examine the effect of having all of above functionalities present simultaneously in one structure. Based on this notion we thus decided to synthesize ten new azo Schiff bases and to test them against Staphylococcus aureus, Bacillus subtilis, Kelebsiella pneumonia, Pseudomonas aeruginosa and Escherichia coli. These new azo Schiff bases were also tested against eight fungi including Candida albicans, Cryptococus neoformans, Tricophyton mentagrophytes, Microsporium canis, Epidermophyton floccosum, Aspergillus fumigatus, Aspergillus niger and Alternaria.
Results and Discussion
Diazonium salt 2 was prepared according to a reported method [21] . Treatment of compound 2 with 2-hydroxy-3-methoxybenzaldehyde (o-vanillin, 3) gave the azoaldehyde 2-hydroxy-3-methoxy-5 (4-methoxyphenylazo)benzaldehyde (4, Scheme 1) as a brown solid which was purified by column chromatography (eluent CH 2 Cl 2 /n-hexane) to give the pure material in 74% yield [22] . Azoaldehyde 4 could also be purified in 76.2 % yield by recrystallization from warm 95% ethanol. Treatment of azoaldehyde 4 with different aromatic amines, either in dry dichloromethane in the presence of anhydrous MgSO 4 (method A) [23] or in refluxing absolute ethanol (method B) yielded the novel azo Schiff bases 5a-h in excellent yields (Scheme 2, Table 1 ). 
Antibacterial activity tests
To determine the antibacterial activity of these agents the disk-diffusion (Kirby-Bauer) method was carried out using Ampicillin (10 µg) and Streptomycin (10 µg) as the reference antibiotics. The prepared compounds were examined against one strain each of a gram positive and methicillin resistant (Staphylococcus aureus), two gram negative (Pseudomonas aeruginosa and Escherichia coli), one capsulated gram negative (Kelebsiella pneumonia) and a gram-positive spore forming bacteria (Bacillus subtilis). The test results presented in Table 3 suggest that compounds 4, 5a, 5c, 5d and 5g were moderately active against tested gram-positive bacteria, while compound 7b was highly active against B. subtilis and moderately active against S. aureus. None of the prepared compounds affected K. pneumonia, P. aeruginosa and E. coli. 
Antifungal activity tests
The antifungal activities of ten new azo Schiff base were tested against eight different fungus by the disk-diffusion method. The species of fungi used included: yeasts (Candida albicans and Cryptococus neoformans), dermatophytes (Triscophyton mentagrophytes, Microsporium canis and Epidermophyton floccosum) and opportunistic filamentous fungi (Aspergillus fumigatus, Aspergillus niger and Alternaria).
Experimental

General:
All melting points were taken in open capillaries on a Büchi 530 apparatus and are uncorrected. FT-IR spectra were recorded on a Shimadzu 8000 instrument.
1 H-NMR and 13 C-NMR were run on a
Brucker Avance DPX-250 ( 1 H-NMR 250 MHz, 13 C-NMR 62.9 MHz) using TMS as internal standard.
Mass spectra were recorded on a Shimadzu GC MS-QP1000 EX at 70 ev. Column chromatography was carried out on Merck silica gel 60 (30 -270 mesh). 
Synthesis of 2-hydroxy-3-methoxy-5(4-methoxyphenylazo)benzaldehyde (4)
2-[(3-Hydroxyphenylimino)methyl]-6-methoxy-4-(4-methoxyphenylazo)phenol
2-Methoxy-4-(4-methoxyphenylazo)-6-(m-tolyliminomethyl)phenol
2-Methoxy-4-(4-methoxyphenylazo)-6-(o-tolyliminomethyl)phenol
2-Methoxy-4-(4-methoxyphenylazo)-6-[(2-methoxyphenylimino)methyl]phenol
Antibacterial activity tests
Sterile disks (Whatman No.3 filter paper, 5 mm diameter) each containing 2000 µg of the different agents were placed on the surface of a streaked nutrient agar plate inoculated with each bacterium. The plates were incubated at 37 ºC for 24 hours and inhibition zones of bacterial growth produced by the various agents were then measured (mm) [24] .
Antifungal activity tests
Before testing the test species were cultured on potato dextrose agar. Mature colonies were covered with sterile water (approximately 2 mL). The agar plates (saboured glucose agar 2%) were inoculated by dipping a sterile cotton swab into the inoculum and evenly streaking the swab in three directions over the entire surface of the plates, which were then allowed to dry. The disks with compounds (200 µg/disk) were applied onto each inoculated plate and the plates were incubated at 37 o C for yeasts and 25 o C for filamentous fungi, with readings taken after 48 to 72 hours and 5 to 14 days respectively [25] . Inhibitory zone diameters for disks were measured and compared with Amphotericin B disks (15 µg/disk) used as controls. No inhibitory zone areas were observed at the end of incubation period and these compounds therefore seem to have no antifungal effects for fungi at 200 µg.
